Prolactin gene expression and gill chloride cell activity in fugu Takifugu rubripes exposed to a hypoosmotic environment.
To evaluate a possible involvement of prolactin (PRL) in low-salinity tolerance of a marine pufferfish Takifugu rubripes, or fugu, gene-expression profiles of PRL in the pituitary and PRL receptor (PRLR) in the osmoregulatory organs were investigated in fish exposed to 25%-dilute seawater (SW). Following transfer from full-strength (100%) SW to 25% SW, plasma osmolality and Na(+) and Cl(-) levels were slightly decreased on day 1, which were restored on days 3 and 7. Expression levels of PRL mRNA in the pituitary was significantly increased in response to 25% SW transfer, which was in sharp contrast with a remarkable decrease in growth hormone (GH) mRNA levels. These profiles suggest that PRL and GH are involved in hyper- and hypoosmoregulation, respectively, as is the case with euryhaline teleosts. Expression levels of PRLR mRNA in the gill and intestine were not significantly different from the initial levels, whereas, PRLR mRNA expression in the kidney was significantly higher on day 7 than the initial levels. Although transfer to 25% SW did not affect the average size of Na(+)/K(+)-ATPase-immunoreactive chloride cells in the gills, both size and density of apical openings of chloride cells became significantly smaller after transfer to 25% SW. These findings suggest that the possible hypoosmotic action of PRL is mediated by PRLR expressed in the osmoregulatory organs, and that low-salinity tolerance of fugu may involve reduction of an ion-secreting function of gill chloride cells. To further evaluate long-term effects of the low-salinity environment on growth and osmoregulation, fugu were raised in 25% and 100% SW for a prolonged period of 8 weeks. They grew similarly in 25% and 100% SW, and there was no significant difference in body weight and standard length at any weekly sampling point. The plasma osmolality was maintained at about 345mOsm/kg.H(2)O in both media, whereas the gill Na(+)/K(+)-ATPase activity was significantly lower in 25% SW than 100% SW. Gene expression of PRL in the pituitary was higher in 25% SW than in 100% SW; conversely, expression levels of GH were lower in 25% SW than in 100% SW. These findings support a hyperosmotic action of PRL and a hypoosmotic, rather than growth-promoting, action of GH in this marine teleost.